Instrumentation used was as follows. NMR spectroscopy was performed at 298K with a Bruker AV3-400 instrument. pH measurements were performed with a Hamilton Spintrode pH combination electrode calibrated with standards at pH 7.00 and 10.01. UV/Vis spectra were recorded using an IMPLEN NanoPhotometer C40; catalysed reactions monitored by UV/Vis spectroscopy were performed using a BMG Labtech ClarioStar UV platereader at 303K. All chemicals were purchased from commercial sources and used as supplied unless otherwise stated.
Predicted binding constants for the guests 2,2-dichlorovinyl-dimethyl phosphate (dichlorvos), di(isopropyl)chlorophosphate (DICP), and 2-nitrophenyl-dimethyl phosphate (2NDP) in host H in water were determined using the molecular docking programme GOLD with the previously published scoring function. S3,S4 The binding constant for the 31 Table S1 . Parameters used in the scoring function to determine calculated binding constants of guests using GOLD. S3,S4 Determination of binding constant by 1 H-NMR spectroscopy. 1 H-NMR titrations to measure the binding constant of dichlorvos in cage H were performed according to the previously published method. S8 The guest was found to be in fast exchange; the graphs of d∆ vs guest concentration could be fitted approximately to a 1:1 binding model but gradual hydrolysis of the dichlorvos during the course of the measurements means this result is not accurate and therefore should only be determined as an order-of-magnitude value (10 M -1 ).
Fig. S1
. Binding isotherms from 1 H-NMR data (@ 40 o C) to determine the binding constant for H (0.2mM) with dichlorvos Catalysed hydrolysis measurements monitored by 31 P-NMR spectroscopy.
Stock solutions of H in D 2 O were buffered using the boric acid / borate combination as described above. For each experiment two NMR tubes were set up: 500 μL of buffered cage stock solution was added to the first and 500 μL buffer solution (no cage) was added to the second. Small amounts of NaOD (15 M) were added as required to adjust pD values. An accurate reading from the pH probe was recorded for each tube. The substrates dichlorvos or 2NDP were then added (typically 1 -2 µL per experiment). 0.5 μL of DMMP (dimethylmethyl phosphonate) was also added as an internal 31 P calibrant. The two tubes were kept in identical conditions and 31 P-NMR spectra were measured for each tube in turn and repeated around every 2 hrs. Progress of the reaction, as shown by relative amounts of starting material and product, was determined by careful integration of the 31 P signals using deconvolution if necessary. MatLab was used to create linear fits of the ln (starting material concentration) vs. time to determine the first order rate constants. Data are summarised on the next page. Table S2 (entries labelled a, b, c respectively). Illustrative calculations of the rate constants for the measurements in Fig. S2 (a) and (b) are shown below in Fig S3 and Fig S4 respectively.   Fig. S3 . Graph of ln[2NDP] vs. time for the un-catalysed (background) reaction shown in Fig. S2(a In order to account for small variations in pD for experiments with and without cage H catalyst present, the background reaction rate of hydrolysis with each substrate was measured over a range of pD values. A plot of background rate constant vs. pD (Fig. S5 ) gave a linear relationship from which a calculated background reaction rate could be extracted for any pD value within the range tested, to be compared with the precise catalysed reaction rates. These calculated values (Calc_K bk ) can be found in Table S2 . Fig. S5 . Plot of measured background hydrolysis rates (first order), K bk , against pD for dichlorvos (green circles) and 2NDP (purple squares). The displayed equations (top left) from a linear fit to these data were used to obtain by interpolation an accurate background hydrolysis rate to match each catalysed reaction for any pD value in the range; see (Calc_K bk ) values in Table S2 .
Fig. S6. Control Experiment 1: blocking the cage cavity of H with cycloundecanone.
Cage catalysed hydrolysis of dichlorvos (measured by 31 P NMR) with addition of the strongly-binding guest cyclo-undecandone (CUD) at times highlighted by vertical line: run 1, dark blue; run 2, light blue. Conditions: 19.9 mM dichlorvos; 0.5 mM H, pD 8.15; 10 mM DMMP as 31 P NMR marker; 28 mM CUD added when indicated. See with different additions of NaCl. Measurements were performed by monitoring the absorbance of the product 2nitrophenolate at 420 nm. The results show a slow but incomplete decrease in reaction rate towards the background rate as more chloride is added. See Table S3 (lines m, n, o, p, q).
Fig. S8. Control experiment 3: catalysis with a substrate that does not bind (4NDP).
Progress of hydrolysis of 4NDP with/without cage H catalyst, (17.5 mM 4DNP, 0.95 mM H, pD 8.55, 25 o C, followed by 31 P NMR spectroscopy). See Table S2 (lines k, h) for the numerical data. (Fig. S7) ; m, q, r (Fig. S9) ; m, p (main text, Table 1 ) 
